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0 Filler-containing resin composition and stretched films using same. 

@ A filler-containing resin composition that can be very readily for being formed by stretching/ and that is 
advantageously usable for the formation of thin formed bodies having excellent elastic recovery, strength and 
feeling, and also having very excellent gas-permeability. The composition contains component A, which is a 
copolymer of ethylene and olefin having a carbon number of not less than 3. and component 8, which is a 
particulate inorganic filler. The component A has: (a) a melt flow rate (MFR) of 0.01 to 20 g/10 min.; (b) a density 
D of not more than 0.935 g/cm^; (c) a single peak of elution volume indicated by an elution curve obtained by- 
temperature rising elution fractionation (TREF), the peak corresponding to a temperature within a range from 30 
to lOO^G, and the elution curve satisfying a relationship in which the ratio H/W is not less than Ir'when H ' 
represents the height of the peak and W represents the width of the elution cun/e at half of the height Hr'and (d) 
an elution volume Y (in % of the weight thereof with respect to the total weight of the component A) at an elution ' 
temperature of 50^0 in TREF. the elution volume Y satisfying the following condition : ® Y 5 - 4500D + 4105 
when the density 0 of the component A Is less :nan 0.91 g/cm^, but Y ^ 100; or ® Y ^ 10 when the density D . 
of the component A is not less than 0.91 g/cm^. The particulate inorganic filler has an average particle size of ^ 
not more than 10 urn. and a bulk density of 0.1 to 0.7 g/cm^. 
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BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION: 



to 



The present invention relates to a filler^ontaining resin composition that can be very readilv tor h«inn 
ZTJ K advantageously usable for the formation of thin ga^^Je^meiSlI o^ed 

bod,es whrch can exh,b.t excellent elastic recovery, strength and feeling, and very excellent 0^:^,1^? 
.ty when used as sanitary materials, or the fomiation of thin gas-permeable formed bodTs whiS S^ve no 
smokmg or roll staining when worked and are able to exhibit excellent gasCmeTbCTjnX and 
weatherjng res.stance when applied to outdoor uses. The present invention also relates to a^n' stSSi ^m 
formed by using such a fiiler-containing resin composition. stretcned film 



DESCRIPTION OF THE RELATED ART: 

" thro^ahZmSr^Th ^ gas-permeable film having through voids extending continuously 

LIIh h! "'^os'fon containing an olefin-based resin and an inorganic filler. An stretched film 

formed by using such a composition is applied to various uses. For instance. L stretched film is usS as a 
.0 TJITJ T P'P^^ °' « ^ "-^t^rial for an outdoor-use ga^"^eable 

^ ' """'^'^ °" '"^"^^ °' walls of wooden constrSs JS 

ti^e purpose of waterproofing and other weathering performance, or a protective shreraDolted^rl, 
etc., of fruit trees or the like for the purpose of heat insulation etc) 

However it has been difficult to form a conventional resin composition into a thin formed body because 
« furertrg;.'"^ '"'^^'^^ ^^^^^"'^ ^' ^^'"^ onentatlon. nor d^TSa" 

Although it has been desired that a resin composition be formed into thin forms for the numo« 
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.H«n^.l^ ,f °' '"^^ to have certain properties in addition to an 

han2 n 1, '"'^'"^^ 9°°^ 9« (*yP'""V- -«ter vapor) pernneabiC^S goS 

In o?h1 r » f^^^ been required that this kind of product Le good Sng pCrt^ 

In order to assure proper fit. a film used in the product must have elastic recovery ^ 

Paper diapers, which are for absorbing liquids, must have good gas-permeabilitv in order to avoid 
becoming s^^uffy. Products which may become stuffy are not welcomed by consumed pler col^^^^^^ 
caoLroTJ' f"'"' ''^"^"'^^^ °' '^'^her quality than ever. Ld paper d ape^a^e deTab y 

recove^frreouirrr.^^^^^^ V"''' ""'^^^'"Q (i-e. . capable of exhibitin^lasti^ 

recovery) is required. In addition, such a material must also have better feeling ttian ever 

9as-permeable sheets or films for outdoor use have insufficient properties with respect to 
thickness fL"'^ permeability, strength, and the capability of being fomied at an adequateTyTmlS 
thickness. Furthermore, the conventional product has such insufficient weathering resistance "at when 
used in summer, the film or sheet deteriorates within one or two months, becoming toteL useresr'n Trder 
weaZZre'sSr"? ''"'^T^' '''^'^ adding ms tr in^^^^^^ 

ZrdlsldvrntaSrf^^?^^ r ^ "^^^ '»^'''"^«^>- t'^^ method irTves 

DrintL nor^in substancos. Further, the thus obtained product may have such poor printabiHty that ink in 

?jrconvTnLrLT? T P^*'"^ contamination Z dSl^ etc 

TJus. conventional products have insufficient properties to be used as gas-permeable films for outdoor 
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uses 

SUMMARY OF THE INVENTION 



55 



capaWlitj'iof blolZn^K '"Tfl" '° ' ""ler-containing resin composition that has good 

capat^lity for being formed by stretching, and that is advantageously usable to form thin aas-oermMbla 

ra™abinty.""' ^"^ ^''^^ alrexhi^tle^^^^^^ 

disalvltaoes IdTnTThX 1''' k *° above-described problems and 

disadvantages, fmd.ng that the object of the present invention can be acnieved by blending together an 
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ethylene-a -olefin copolymer having specific properties and a specific inorganic filler. The present invention 
has been formulated on the basis of the above knowledge. 

A filler-containing resin composition according to the present invention Is characterized in that the resin 
composition contains component A and component B. specified as follows, at a proportion wherein the 
5 component A is contained in a first amount and the component B is contained in a second amount the first 
amount being within a range of from 20 to 80 % and the second amount being within a range of from 80 to 
20 % of the weight of the component A and the weight of the component B. respectively, with respect to 
the total weight of the component A and the component B. 

10 Component A: 

Component A is a copolymer of ethylene and a -olefin having a carbon number of not less than 3, the 
component A having the following properties (a) to (d): 
(a) a melt flow rate (MFR) of 0.01 to 20 g/10 min.; 
IS (b) a density D of not more than 0.935 g/cm^: 

(c) a single peak of elutlon volume indicated by an elution curve obtained by temperature rising elution 
fractionaUon (TREF). the peak corresponding to a temperature within a range from 30 to 100-C. and the 
elution curve satisfying a relationship in which the ratio HM is not less than 1 when H represents the 
height of the peak and W represents the width of the elution curve at half of the height H; and 

(d) an elution volume Y (in % of the weight thereof with respect to the total weight of the component A) 
at an elution temperature of 50-C in temperature rising elution fractionation, the elution volume Y 
satisfying the following condition 0 or @ : 

0 Y ^ - 4500D + 4105 when the density D of the component A is less than 0.91 g/cm^ but Y ^ 100: 
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or 

(2) Y ^ 10 when the density D of the component A is not less than 0.91 g/cm . 



Component B: 

Component B is a particulate inorganic filler having an average particle size of not more than 10 um. 
30 and a bulk density of 0.1 to 0.7 g/cm^. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an electron micrograph {taken at a magnification of 2000 times) showing the structure of a 
35 cross-section of an stretched film formed of a filler-containing resin composition of Example 1 with a 
draw ratio of 3 times; and 

Rg 2 is an electron micrograph (taken at a magnification of 2000 times) showing the structure of a 
cross-section of an stretched film formed of a filler-containing resin composition of Comparative Example 
3 with a draw ratio of 3 times. 
40 In Rg. 1 , 1 indicates a filler, and 2 indicates a void. 

DETAILED DESCRIPTION OF THE INVENTION * " 

(I] Components 



1 . Component A 

(Copolymer of Ethylene and a -Olefin Having 3 or More Carbons) 
(a) Properties of Component A 

It is important that a copolymer of ethylene and olefin having 3 or more carbon atoms (such a -olefin 
will be referred to as 03 or more a -olefin unless otherwise specified) contained as component A in a filler- 
containing resin composition according to the present invention have the following properties (1) to (4). 
preferably (1) to (6): 
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(1) Melt Flow Rate 



10 



The copolymer of ethylene and C3 or more a -olefin used in the present Invention should have a melt 
now rate (MFR) within a range of from 0.01 to 20 g/10 min. as measured in accordance wrian'S 
^dus^nal Standards (JIS, K7210. preferably from 0.1 to 10 g/10 min.. and more preferab^^m oTto 5 

film term.r„'*!r T "P^'^^^^ ««««ds the upper limit of the range of from 0.01 to 20 g/10 min 
film formatron may become unstable. A melt flow rate less than the lower limit of this range is noforac^Si 
because res.n pressure may become so great as to reduce producibility ^ 



(2) Density 



H«nc^ o"^' ^^'^"^ ^ °' - P^«sent Invention should have a 

density D of not more than 0.935 g/cm^ as measured in accordance with JIS K7112. preferably a IS D 

Th " I ' n^! °' ° ° "^^ 0-88 to 0.925 g/cmrand most pr^^^^^^ 

a density D of not less than 0.88 and less than 0.91 0 g/cm^. preferably 

If the density of the copolymer exceeds 0.935 g/cm^. the tensile strength and feeling of an stretched 
.Im may be msuffident If the copolymer has too smalt a density, blocking may occur on the surtaTJf a 
formed film, thereby rendering the film unusable. ^^-ur on me sunace of a 

20 

(3) Temperature at the Peak of EluUon Curve Obtained by Temperature Rising Elution Fractionation 

oeak^o^ TIZ °' ''^^'""f .^"1 ? °' """^ " "sed in the present invention should have a single 
peak of an elution curve obtained by temperature rising elution fractionation (TREF) The peak should 

If the peak of the elution curve corresponds to a temperature exceeding 100' C. the resultant fom, mav 
have poor elastic recovery, thereby becoming unusable. A peak corresponding to a temperaS^e te« S 
30 C IS not preferable because gas-permeability may be insufficient wmperature less than 

30 The elution curve should also satisfy a relationship in which the ratio H^V of the height H of the oeak 

Zrably Z 1 to 5 ' '"'"^"^ ^ '"^^^ ^^^'^^^^"^ '^"^ ' ' ° -st 

« " *l!f ^' copolymer may contain a not negligible amount of components that 

t?rbyrcriglu'slr "^^^ '-^'-^ - passageTaTo^tir 

(4) Elution Volume at Elution Temperature of 50-C in Temperature Rising Elution Fractionation 

^ speclJc eTon 3ulT?"' °' " "^^ ^^"'"'d have a 

Sm^Ln^r J?n I » °' ""'9ht thereof with respect to the total weight of the 

=TsaSfy?^^^^^^^^^^^^ !" — - '~n. - elution 

® Y S 10. preferably Y i 7 when the density 0 of the component A is not less than 0.91 g/cm\ 
Obtaining Elution Curve by Temperature Rising Elution Fractionation 

tem2ltulf?r.inn r t- °' "'^ "'"P""^"' ^ P^«^«"» '"-e"«°" 'neasured by 

ternpe ature nsing elution fractionation (TRER perfomied in the following manner on the basis of the 

ISsTr-oS^sTs'"- °' '''''' Science-Vol. 26. pages 4217 0 ^2 1 

1981) or Drafts for Symposium on Polymers" (2P1C09 1985) 

55 disslrd"in f;ni''"f T? ' T^""^' "^'^"'^"^ " » P^'^^^' be measured is completely 

Tasilv Ire «n ^hJ T'"". ''^ ^'^"'"^ '^y^^' components of the polymer which crystallize 

ITr^LZ J^ '"^^ '"^^ °' ^"'^^ s^'^ace 0' »he inactive carrier, while 

components wh.cn co not crystallize easily are on the outer side 
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When temperature is raised continuously or in a stepwise manner, elution occurs, starting with the non- 
crystalline components of the relevant polymer, that is. those short-chain branches of the polymer having 
relatively high degrees of branching, these polymer components being eluted in low-temperature stages. As 
the temperature increases, those portions having lower branching degrees are eluted gradually. Rnally. the 
5 branchless straight-chain portion is eluted. thereby completing TREF. 

The concentrations of fractions eluted at each temperature are detected, and each elution volume is 
plotted against elution temperatures to obtain an elution curve in a graphical representation. Such an elution 
curve enables the component distribution of the polymer to be determined. .l-^ .. ^-.^., 

(5) Q Value 'Q ' - n'-^-v^ 

The copolymer of ethylene and C3 or more a -olefin used in the present invention should preferably 
have a specific Q value (the ratio Mw/Mn of the weight-average molecular weight Mw with respect to the , 
number-average molecular weight Mn) obtained by size exclusion chromatography (SEC), the Q value ' ' 
75 being not more than 4, preferably not mo re than 3, and more preferably not more than 2.5. If the ethylene-a 
^efinlcopoly'mer has a Q value as specified above, this enables great tensile strength. 

(6) Amount of Components Extracted with n-Hexane at Boi! 

20 When a filler-containing resin composition according to the present invention is to be used as a material 
for producing sheets or the like for outdoor uses, a copolymer of ethylene and C3 or more o -olefin 
contained as component A In the resin composition should preferably have a specific amount of compo- 
nents extracted with n-hexane at boil, the amount being not more than 20 % of the total weight of the 
component A. preferably not more than 15 % by weight, and more preferably not more than 10 % by 

25 weight. If the amount of components extracted with n-hexane at boil (hereinafter abbreviated to extraction 

with n-hexane at boil) exceeds 20 % by weight, an stretched film may have impaired gas-permeability. ^ 

(b) Preparation of Copolymer of Ethylene and C3 or More a -Olefin 

00 A copolymer of ethylene and C3 or more a -olefin used in the present invention may be prepared by 45 
copolymerizing the main component, ethylene, and the suthcomponent, a -olefin, by using a metallocene 
catalyst, in particular, a metailocene-alumoxane catalyst or a catalyst such as that disclosed, e.g.. in 
International Patent Laid-Open No. W092/01723, comprising a mixture of a metallocene compound and a 
compound, such as one described below, capable of forming a stable anion by reacting with a metallocene 

35 compound. A preoaration method disclosed, for example, in any of the following publications may be used;ji 
Japanese Patent Laid-Open Nos. 58-19309. 59-95292. 60-35005. 60-35006. 60-35007. 60-35008. 60-35009. 
61-130314. ana 3-163088; European Patent Laid-Open No. 420436; U.S. Patent No. 5055438; and Interna- 
tional Patent Laid-Open No. W091/04257. 

The above-stated compound capable of forming a stable anion by reacting with a metallocene 

40 compound is either an ionic compound having ion pairs of cations and anions, or an eiectrophilic 
compound. Such a compound forms a stable ion by reacting with a metallocene compound, thereby 
providing an acave species for polymerization.. 

The above ionic compound is expressed by the following general formula (II): 



45 (Q]"'* [Y]"*" (m being an integer of 1 or greater) (11) 



In the formuia (II). Q represents a cation component of the ionic compound. The cation component may 
be. for example, carbonium cation, tropylium cation, ammonium cation, oxonium cation, sulfonium cation or 
phosphonium cation. Also, the cation component may be a metallic cation or an organometallic cation, 

50 which cation itserf can be easily reduced. 

The cation component may be a cation which can give away proton(s), as disclosed in Japanese Patent 
Publication No. ; -501 950. or a cation which does not give away proton(s). Specific examples of cations of 
the second r/pe include triphenylcarbonium, diphenylcarbonium. cycloheptatrienium, indenium. triethylam- 
monium. triprcoylammonium, tributylammonium. N.N-dimethylanilinium. dipropylammonium. dicyclohex- 

55 ylammonium, tripheylphosphonium, trimethylphosphonium. tri(dimethylphenyl)phosphonium. tri- 
(methylphenyi)phosphonium. trlphenylsulfonium, triphenyloxonium. triethyloxonium, pyrylium. silver ion, 
gold ion. platinum ion. palladium ion, mercury ion, and ferrocenium ion. 
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In the above formula (II). Y represents an anion component of the ionic compound which is transformed 
.nto a stable an.on through reaction with a metallocene compound. The anion componen be S 
example. organ.c boron compound anion, organic aluminum compound anion, organic gJlL ^rnpou d 
an.on organic phosphorus compound anion, organic arsenic compound anion or organic ZnZ com 
! pound an.on. Sp«:.fic examples of such anions include tetraphenyl boron. tetral<is(3 4 5-WfShZ) 
•^'^^•"^^f;^'^^^^^^^^^^^ boron. tetrakis(3.5-(.-butyl)pheny.) ' boron.^ t^^^^^^^^^^^^^ 

pentafluorophenyl) boron, tetraphenyl aluminum. tetrakis(3.4.5-trif!uorophenyl) aluminum te^aldsS sS- 
l^lmTf r'l''"'"'"""'- '«'^-«^<3.5-di(t-butyl)phenyl, aluminum. telL(pentafluo opS a^u- 
mmum tetraphenyl galhum. tetrakis(3.4.5-trifluorophenyl) gallium. tetrakis(3.5-di(trifluoromethyl)phZ gal- 
' J. f ^k's(3.5^.(t-butyl)phenyl) gallium, tetrakis(pentafiuorophenyl) gallium, tetraphenyf pSho^us 
tet^^ak,s(pentafluorophenyl) phosphorus, tetraphenyl arsenic, tetrakis(pentafluorophenyl) arseL tShenyl' 
Z^ZoZT ''""'^ carbadodeciborate aTS- 

^ above, an electrophilic compound may be used instead of an ionic compound the 

IrinnhT ^ "'"P''""^ ^s to provide an active species for polymeriLr The 

electroph.l.c compound may be. for example, a halogenated metal compound of varying type or a metal 

o^l:r;eryVers';d"''• ^^'^^-^^^^ -'^^"^^'-^ '-^-'^ oTthir^rdC 

-Olefin 
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J. ''^'^"^ ^ °' ^ °' ^^"^f' sen/es as the sub-component of the I 

copolymer, may comprise, for example, propylene. 1-butene. 1-pentene. Lhexene, 1-octene ^-heptene 4^ I 
c^llTT\ 4.4-dimethylpentene-l. or octadecene. Among Hef^ns hX a 

iToo rZZ f «T '"^'"^ ' """^"^^ Of 4 to 12 are preferable, and those having a 

w^nH? Tk . V° P'^'^'""'"- P^^'^^^'"^ 2 to 60 •/, by weight (percentages by 

weight will hereinafter be abbreviated to wt%). preferably 5 to 50 wt%. of one or more such a Ss be 
^^polymerized with 40 to 98 wt%. preferably 50 to 95 wt%. of ethylene. 

Copolymeriza tion of Ethylene and C3 or f^ore a -Olefin 

Methods which may be used to copolymerize ethylene and C3 or more a -olefin comprise for examole 
lTo^lT"JT°'"' t7 "^♦^^^^ high-pressure ion polymeriSion merod:.' 

Jon bv^^nh o '"''"f"' high-pressure ion polymerization methods are preferable, with prepara- 

tion by high-pressure ion polymerization methods being particularly preferable 

of an IttenTK?;!""^'' high-pressure ion polymerization method is a method for continuous production 
t72!wT^T^^ polymer such as that disclosed, e.g.. in Japanese Patent Laid-open No. 5^18607 or 
o^S!n. ; n "^'l^'" a pressure of not less than 200 lcg/cm° 

or!S ' , Z . '""^^ °' '^""^ 2°°° '^S'^'"'- a temperature of not less than ^25' C 

preferably a temperature within a range of from 130 to 250-C. and more preferably from 150 to 200-C 



45 



2. Component B 
(Particulate Inorganic Rller) 

(a) Properties of Component B 



r^JrJm^T' ^ '""^ganic filler serving as component B. or the filler, of a filler-containing 

50 ^"»^^'"9 »o Present invention have the following properties a. and b.. preferably a. b 

a. Average Particle Size 
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r,a,til tr,! If I comoonent B in the present invention should have an average 

um and mor« n , '° P^"'"^^'^ '""^^ ^ -it'^'" a range of from 0.1 to 5 

urn. and more preferably not more than a dimension within a range of from 0.5 to 2 um 

bv m7JZn^L^'^''1 °' ^ P^"="'a'« *"°^9a"ic filler to be used in the present invention is obtained 
by measunng the scec.fic surface area of the filler by an air permeation method, and calculating an average 
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particle size dm by the following equation: 
dm = 60000/(p • Sw) 
5 where 

dm: average particle size (urn) of filler 

p : true specific gravity (g/cm^) of filler 

Sw: specific surface area (cm^/g) of filler 
The specific surface area of the filler may be measured by using, for example, a specific surface area 
10 measuring apparatus ("SS-IOO" (trade name); produced by Shimazu Seisakusho K.K.), and the Kozeny- 
Carman equation. 

If the particulate inorganic filler has too large an average particle size, the outer appearance of an 
stretched film may be spoiled. In addition, when forming a relatively thin stretched film having a thickness 
of 100 um or smaller, unwanted hole formation or uneven stretching may occur, making it impossible to 
75 perform stable stretching. 

b. Bulk Density 

A particulate inorganic filler used as component B in the present invention should have a bulk density 
20 within a range of from 0.1 to 0.7 g/cm^ as measured in accordance with JIS K5101, preferably from 0.2 to 
0.6 g/cm^, and more preferably from 0.3 to 0.5 g/cm^. 

Too small a bulk density of the particulate inorganic filler reduces the gas-permeability of an stretched 
film. Too large a bulk density of the filler reduces the strength of a film so that the film may become 
unusable. 

25 

c. Water Content 

A particulate inorganic filler used as component B in the present invention should preferably have a 
water content of not more than 3000 ppm. preferably not more than 1000 ppm. 
30 If the particulate inorganic filler has a water content exceeding 3000 ppm. foaming tends to occur 
during formation. As a result, stable formation of a film may become difficult. In addition, there is a 
tendency of the outer appearance, such as the hue. of the film or the like being impaired, or the filler 
undergoing secondary agglomeration, thereby involving higher risks of impaired outer appearance, or 
unsuccessful stretching. 

35 A particulate inorganic filler contained as component B in a resin composition according to the present 
invention may comprise, for example, calcium carbonate, calcium oxide, zeolite, non-crystalline al- 
uminosilicate. clay, synthetic silica, titanium oxide, alumina, barium sulfate, aluminum sulfate, or magnesium 
hydroxide. Among these substances, calcium carbonate, zeolite, non-crystalline aluminosilicate, barium 
sulfate, synthetic silica and magnesium hydroxide are preferable, and more preferable are calcium 

40 carbonate and barium sulfate. A single one of these substances or a mixture of two or more of the 
substances may oe used. 

3. Component C (Dispersing Agent) 

45 A filler-containing resin composition according to the present invention basically contains component A 
and component 6. described above. However, a resin composition according to the present invention rnay 
additionally contain, as component C, a ciiBf£S[ng^ agent for the particulate inorganic filler, the dispersing 
agent being contained in an amount of 0.1 to 15 parts by weight, preferably from 0.5 to 7 parts by weight, 
and more preferably from 1 to 5 parts by weight, per 100 parts by weight of the total amount of the 

50 component A ana the component B. 

The dispersing agent may comprise a substance in the form of a liquid or w ax which is selected from 
among substances such as the following: an ester of a saturated or unsaturated fatty acid having 9 to 40 
carbon atoms: a triglyceride formed by using a saturated or unsaturated fatty acid having 2 to 30 carbon 
atoms; a liquid or wax-like polyhydroxy saturated hydrocarbon formed by hydrogenating liquid poly- 

55 butadiene having a terminal hydroxyl grouo: a liquid or wax-like mixture of either a hydrocarbon polymer or 
hydrocarbon cccoiymer and an organic compound having an epoxy group: a titanic acid ester a univalent 
higher alcohol cr its derivative, a higher fatty acid amide: a higher amine; and an alcohol derivative derived 
from a saturatea or unsaturated alcohoi wiin a valence of 2 or greater, such as a monopolymer. copolymer. 
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ether, amine, amide or ester of the alcohol. A single one of these substances or a mixture of two or more of 
the substances may be used. 

Among the above-listed substances, it is preferable to use an ester of a saturated or unsaturated fatty 
acid having 9 to 40 carbon atoms, a triglyceride formed by using a saturated or unsaturated fatty acid 
having 2 to 30 carbon atoms, or a liquid or wax-like polyhydroxy saturated hydrocarbon formed by 
hydrogenating liquid polybutadiene having a temiinal hydroxyl group. More preferable is the use of an ester 
of a saturated or unsaturated fatty acid having 9 to 40 carbon atoms. 

Ester of Unsaturated Fatty Acid 

Specific examples of esters of unsaturated fatty acids which may be used. Include (poly)ethylene glycol 
oleate. (poly)propylene glycol oleate. glyceryl oleate. sorbitan oleate. (poly)ethylene glycol sorbitan oleate. 
butyl oleate, pinacol oleate. m-cresol oleate. pentaerythritol oleate, glyceryl linoleate, glyceryl ricinoleate. 
methyl ricinoleate, ethyl ricinoleate, butyl ricinoleate. methyl acetylricinoleate. ethyl acetylricinoleate, butyl 
acetylricinoleate. (poly)ethylene glycol ricinoleate, glyceryl acetylricinoleate. and glyceryl eruciate. 

Among these examples, a glyceryl hydroxy unsatura ted fatty acid ester, particularly, glyceryl 
ricinoleate. and more particularly, glyceryl triricinoieate. is preferable. 

Ester of Saturated Fatty Acid 

Specific examples of esters of saturated fatty acids which may be used, include (poly)ethylene glycol 
laurate. (poly)propylene glycol laurate, glyceryl laurate, sorbitan laurate. glyceryl myristate. glyceryl pal- 
mitate. butyl stearate, ethylene glycol stearate. propylene glycol stearate. pinacol stearate. m-cresol 
stearate. (poly)ethylene glycol stearate, (poly)propylene glycol stearate, glyceryl stearate. pentaerythritol 
stearate. sorbitan stearate. (poly)ethylene glycol sorbitan stearate, methyl hydroxystearate. ethyl hydrox- 
ystearate, butyl hydroxystearate. methyl acetyl hydroxystearate. ethyl acetyl hydroxystearate. butyl acetyl 
hydroxystearate. ethylene glycol hydroxystearate. propylene gylcol hydroxystearate. pinacol hydrox- 
ystearate, m-cresol hydroxystearate. (poly)ethylene glycol hydroxystearate. (poly)propylene glycol hydrox- 
ystearate. pentaerythritol hydroxystearate. sorbitan hydroxystearate. ethylene glycol sorbitan hydrox- 
ystearate. glycerin hydroxystearate, and glyceryl acetyl hydroxystearate. 

Among these examples, a glyceryl hycroxy saturated fatty acid ester, such as ethylene glycol 
hydroxystearate. propylene gylcol hydroxystearate, pinacol hydroxystearate, m-cresol hydroxystearate. 
(poly)ethylene glycol hydroxystearate. (poly)propylene glycol hydroxystearate. pentaerythritol hydrox- 
ystearate. sorbitan hydroxystearate. ethylene glycol sorbitan hydroxystearate. glycerin hydroxystearate or 
glyceryl acetyl hydroxystearate, is preferable. 

Particularly, glyceryl hydroxystearate is preferable. More particularly, glyceryl tri-12-hydroxy stearate is 
preferable. 

When using a fatty acid ester, the use of a saturated ester is more advantageous than the use of an 
unsaturated ester in that substantially no smoking occurs during forming. In addition, the thus obtained 
oriented film has excellent non-odor property. 

When a dispersing agent for the particulate inorganic filler is added as component C. it is possible to 
greatly improve the dispersibility of the particulate inorganic filler, that is. component B, in the polymer, 
thereby enabling con-esponding improvement in the property with which a film can be oriented, so that the 
film can be adequately thin. This in turn makes it possible for the film to have good gas-permeability, and 
good feeling with improved soft quality. 

4. Component D 

(Copolymer of Ethylene and Cyclic Aminovinyi Compound) 

A filler-containing resin composition accorcing to the present Invention basically contains component A 
and component B. as described above. However, a resin composition according to the present invention 
may additionally contain, as component D. a cccxDiymer of ethylene and a cyclic aminovinyi compound. The 
cyclic aminovinyi compound is expressed by the following general formula (I): 



8 





EP 0 605 831 A1 



H- C = 



C- C- 0- CH 



0 



I II / 



\ 



CHj 



C(CH3): 
aCHa ) 2 



(1 ) 



10 



;5 



20 



25 



30 



35 



40 



45 



50 



where and represent a hydrogen atom or a methyl group, and represents a hydrogen atom or an 
alkyi group having 1 to 4 carbon atoms. 

The addition of component 0 enables the resin composition to impart properties such as weathering 
resistance and printability when the intended uses are outdoor or the like where weathering performance is 
required. In addition, the addition of component D prevents smoking and roll staining during working. Thus, 
it is possible to obtain a product which has very high utility. 

Typical examples of cyclic aminovinyi compounds expressed by the general formula (I) include the 
following: 

1 ) 4-acryloyloxy-2.2,6.6-tetramethylpiperidine: 

2) 4-acryloyloxy-l ,2,2,6,6-pentamethyipiperidine; 

3) 4-acryloyloxy-1-ethyl-2.2,6.6-tetramethylpiperldine; 

4) 4-acryloyloxy-1 -propyl-2.2,6.6-tetramethylpiperidine; 

5) 4-acryloyloxy-1-butyl-2,2.6,6-tetramethylpiperidine; 

6) 4-methacryloyloxy-2.2.6.6-letramethylpiperidine: 

7) 4-methacryioyloxy-1 .2,2.6,6-pentamethyipiperidine; 

8) 4-methacryioyloxy-1-ethyl-2.2.6.6-tetramethylpiperidine; 

9) 4-methacryloyloxy-1 -butyl-2,2.6.6-tetramethylplperidine; 

10) 4-crotonoytoxy-2,2,6,6-tetramethylpiperidine; and 

11) 4-crotonoyioxy-l-propyl-2,2.6,6-tetramethylpiperdine. 

Copoiymerization of Component D 

A copolymer of ethylene and a cyclic aminovinyi compound used as component D in the present 
invention contains an amount of cyclic aminovinyi compound such that the number of moles of the cyclic 
aminovinyi compound is less than 1 % of the total number of moles of the copolymer serving as 
component D. preferably within a range of from 0.1 to 0.7 mole %. 

A copolymer used as component 0 in the present invention has a melt flow rate within a range of from 
0.1 to 200 g/10 min.. preferably from 0.5 to 100 g/lO min.. and more preferably from 0.7 to 50 g/lO min. 

A copolymer to serve as component D may be prepared by a high-pressure radical-polymerization 
method disciosea. e.g.. in Japanese Patent Laid-Open No. 4-80215. specifically, by radical-polymerizing 
together ethylene and a cyclic aminovinyi compound at a pressure of 1000 to 5000 kg/cm^ and at a 
temperature of 100 to 400 'C. 

[11] Proportion of Components A and B and 

Amounts of Components C and D in Resin Composition 

A filler-containing resin composition according to the present invention should contain component A and 
component B. as described above, at a proportion of A : B = 20 to 80 wt% : 80 to 20 wt%. in which 
component A is contained in a first amount within a range of from 20 to 80 % and component B is 
contained in a second amount within a range of from 80 to 20 % of the individual weights of components A 
and B with respect to the total weight of the component A and component B. Preferably, component A and 
component B are contained in the resin composition in amounts within ranges of from 30 to 70 wt% and 
from 70 to 30 wi%, respectively. More preferably, component A is contained in an amount ranging from 35 
to 60 wt% while component B is contained in an amount ranging from 65 to 40 wt%. 

If component B is contained in too smail an amount outside of the above range, an stretched film may 
have impaired feeling. If component B is contained in too large an amount outside of the above range, the 
ability of a film to be stretched during its formation is impaired, making the film somewhat unusable. 

When ccmoonent C (dispersing agent) is additionally contained, the component C is contained in an 
amount within a range of from 0.1 to 15 cans by weight, preferably from 0.5 to 7 parts by weight, and more 
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rl^T^!T, ' ^ P^'' ^^'9^' °' to'a' ^ount of component A and 

component B also contained in the resin composition. ^-omponeni « ana 

if the amount of component C is too small, an stretched film formed with a small thickness and with a 
low draw rat.o may suffer from local necking, and thus have non-unifom, thickness, or may Sve mols 
whereby the value of the film is greatly reduced. If the amount of component C is oo lame wo*aS s 
■mpa.ed: .n add.ton. the gas-permeability of an stretched film is impaired, making the' fiirSllt 

When component D (a copolymer of ethylene and a cyclic aminovinyl compound) is additionaliv 
contamed. the component D is contained in an amount at which cyclic aminovinyl comjld SZTl 
copolymer servng as component 0 weigh from 0.05 to 5 •/,. preferably from 0.1 to 3 % aS mire 
preferably from 0.1 to 1 %. of the total weight of that resin composition. 

If the amount of cyclic aminovinyl compound units of component D is too small, weathering resistance 
c/m'oJ H • ""P™^^'^ « ^'"ount Of cyclic Zolyl 

j^^g^sorwh't^rr ° ^ '^^-^^ .hU 

(III] Production of Filler-containing Resin Composition 
1. Mixing 

A filler-containing resin composition according to the present invention is produced by mixinq tooether 
a copohrmer of ethylene and C3 or more « -olefin; serving as component A and a paicrt^'iSgt^ 

B a dlnL,i!,I f "''•.3"^' ^t^^" by mixing together, in addition to such components A and 

comnS ^ ^ ' '"^'"^ ^ component C. and/or a copolymer of ethylene and a cycVc aminovinyl 

°- "''^ ^ »° « conventional meth^ or he 

production of a restn composition may be used. 

mixe?tSle"'deSlV'T"'? """"^ ^ Brabender" such a Henschel 

kJu tk u • ® °' components is mixed with other additives, such as those described 

mtr ?ZTf TT ■""""^ "'^"^ ^"'^ '^"^^^^'^ "''"9 « "'^i-' kneader-extrude^alanburj 
m,xe^ a kneader-blender or the like, to thereby obtain a resin composition according to ^e presem 

In the above production, although the order in which individual components are entered into the final 
fTnS^ced "wl'Sf'' basically, when component D is to be included, it is preferable thatSr^nent D 
D ^ H 7k ' • '^o'^Ponent B mixed with the first mixture. Alternatively, component 

A and B '""'"^ component D with a master batch previously prepared containing components 

2 Other Additives 

othe^tlian ^r^i"*"^ '^"" ^°T"*'°" ^*="'*"9 to the present invention may contain auxiliary additives 
.ndudHn Int n r!'T^'"' "^"'^ '"^ 9^"^^^"^ « Composition. Such additives 

anti.fogg>ng agent, an anti-blocking agent, an antistatic agent, a slip agent and/or a colorant 
hiflh nrlT.™ component, such as an ethylene-a K)lefin copolymer different from component A. a 

vl. '^^''^ polyethylene, high-density polyethylene, polypropylene, po^butene. or 

LhieTabl'wir^H'^''""' r'*'" ' "^'^ ''d"«=tion in th^^effec 

achievable with the present invention. 

[IVJ Forming of Stretched Rim 

contlil!rj;r°e"tSl" m™T " '° P^«=«"» '"mention may be used to form a filler- 

anSTe extir^, ' ^ '"^""^ ^"^^^ composition is extruded in its molten state, 

jna the extruded resin composition is uniaxiaily stretched. 
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Such a stretched film may be fomied by a general method for the formation of a stretched film, such as 
inflation forming or T-die film forming. 

Specifically, a filler-containing resin composition is melt-extruded at a temperature equal to or lower 
than the melting point of the composition, and the extruded composition is either uniaxially or biaxially 

5 stretched, thereby obtaining a stretched film. Uniaxial orientation may be. for example, roll stretching of the 
composition in its flat state, oven stretching, or stretching in a tube state. Biaxial stretching may be. for 
example, tentor stretching in a flat state, inflation stretching in a tube state, or mandrel stretching. A draw 
ratio within a range of from 1.2 to 6 times, preferably 1.2 to 4 times, may be used. 

When a stretched film formed of a filler-containing resin composition according to the present invention 

10 is sectioned along the machine direction (MD). and the cross-section is observed, a larger number of fine 
voids which extend continuously through the cross-section, are uniformly distributed in the cross-section 
than in a similar cross-section of a stretched film formed of a conventional filler-containing resin composi- 
tion, and accordingly, the cross-section has a smaller area of that portion containing no voids and being 
made of only resin than a conventional cross-section (see Figs. 1 and 2). If the voidless area is large, or if 

75 voids do not extend continuously from one surlace of the film to the other surface, the gas-permeability of 
the film may be very poor. This risk, however, is prevented in the case of a stretched film formed of a filler- 
containing resin composition according to the present invention. 

This feature of a stretched film formed of a filler-containing resin composition according to the present 
invention enables the film to be advantageously used as a sanitary material for paper diapers, sanitary 

20 goods, medical wear, etc., or a material for weather protective sheets for wood structures, protective sheets 
for trees, etc. 

One of the characteristic properties of a stretched film formed of a filler-containing resin composition 
according to the present invention that indicates good gas-permeability of the stretched film, is its great 
void area ratio. 

25 Void area ratio is an average void area per 100 um^ of a cross-section of an stretched film, the cross- 
section being taken in a direction parallel to the machine direction. 
A void area ratio is measured in the following manner: 

A film formed by orienting a filler-containing resin composition extruded in its molten state, is cut into a 
piece of a suitable size (e.g., a piece of 10 mm x 20 mm), and the piece is embedded in an epoxy resin. 

00 The resultant sample is cooled to a temperature of approximately - 2.3 *€. and sectioned vertically in a 
direction parallel to the machine direction. The thus obtained cross-section is coated with platinum- 
palladium with a thickness of 15 to 20 nm. The coated surface is observed with a scanning electron 
microscope at an acceleration voltage of 10 kV and at a magnification of 2000 times, and an electron 
micrograph of the surface is obtained. 

35 On the basis of the thus-obtained micrograph, the area of voids within a total area of 10 um sauare (100 
um^) is calculateo. Such void areas with respect to several (about six to ten) different sites are measured, 
and the average of the void areas is calculated as the void area ratio of the sample. 
The present invention will be described more specifically by examples thereof. 

40 [I] Methods for Property Measurement and Evaluation 

Before entenng into the description of the examples of the present invention and comparative 
examples, which will be given in section (111. certain methods used to measure various properties of these 
examples and to evaluate these examples wiil be outlined. 

45 

1 . Methods for Property Measurement 

(a) Melt Row Rate: JIS K7210 

(b) Density: J1SK71 12 

50 (c) Elution Curve: In the present invention, the peak of an elution curve obtained by temperature rising 
elution fractionation (TREF) is checkea. TREF is performed in principle as follows: The relevant polymer 
is completely cissolved in a solvent at a high temperature. Thereafter, the resulting solution is cooled, so 
that a thin pciymer layer is formed cn the surface of an inactive carrier. Then, temperature is raised 
continuously cr in a stepwise manner, and eluted fractions of the polymer are collected. The concentra- 

55 tions of fractcns eluted at each temperature are successively detected, and each elution volume is 
plotted against elution temperatures to obtain an elution curve in a graphical representation. The 
component distribution of the polymer can be determined on the basis of the elution curve. In the 
present Invennon. the peak of such an eiution curve is checked. 
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An elution curve of a sample is obtained in the following manner: 

The apparatus used for measurement is a cross fractionating apparatus ("CFC T150A" (trade name); 
produced by Mitsubishi Petrochemical Co.,Ltd.), and measurement is perfomned in accordance with the 
method described in an operation manual attached to the apparatus. 

The cross fractionating apparatus includes two on-line connected sections, that is, a temperature 
rising elution fractionation (TREF) mechanism for fractionating a sample by utilizing differences in 
dissolution temperature between various portions thereof, and a size exclusion chromatography (SEC) 
section for separating each fractionated portion by the size of molecules. 

Rrst a sample (ethylene-a -olefin copolymer) to be measured is dissolved in a solvent of o- 
dichlorobenzene at a temperature of 140* C to prepare a sample solution having a sample concentration 
of 4 mg/mi. The sample solution is charged into the sample loop of the apparatus. Thereafter, the 
apparatus automatically performs measurements at set conditions. 

0.4 ml of the sample solution retained in the sample loop is fed to a TREF column (a stainless-steel 
column attached to the apparatus, the column being Hlled with glass beads serving as an inactive carrier, 
and having an inner diameter of 4 mm and a length of 150 mm). Then, the fed sample is cooled from 
140-C to 0*C at a cooling speed of 1 •G'min.. thereby causing the sample to be coated on the surface 
of the inactive carrier. In this process, a polymer layer is formed on the surface of the inactive carrier in 
such a manner that components which are relatively highly crystalline (components capable of being 
crystallized easily) enter first into the layer, and then components which are relatively lowly crystalline 
(components not capable of being crystallized easily) add to the layer. After the TREF column has been 
held at a*C for 30 min., a 2-ml fraction eluted at O'C is fed from the TREF column to a SEC column 
unit comprising three SEC columns ("AD80M/S" (trade name); produced by Showa Denko K.K.) at a flow 
rate of 1 ml/min. 

While the SEC section performs separation by molecular size, the temperature of the TREF column 
is raised to a subsequent elution temperature (5*C. in this case), and maintained at this temperature for 
approximately 30 min. Thus, the SEC column unit subsequently performs the separation of each eluted 
fraction at a cycle of 39 min. The elution temperature Is raised stepwise from 0*C to 5. 10. 15. 20. 25, 
30, 35, 40, 45. 49. 52, 55. 58. 61. 64. 67, 70. 73. 76, 79. 82. 85. 88, 91. 94. 97, 100. 102. 120, and 140C. ' 

The portions of the sample solution separated by the SEC column unit by molecular size are 
processed by an infrared spectrophotometer attached to the apparatus. The infrared spectrophotometer 
measures, through detection with a wavelength of 3.42 u on the basis of stretching vibration of 
methylene, the absorbance of each separated portion that corresponds to the concentration of the 
polymer in the particular portion. Thus, chromatograms concerning individual fractions eluted at various 
elution temperatures are obtained. 

Thereafter, data processing softwear provided In the apparatus is used. Specifically, a base line is 
drawn in each of the chromatograms resulting from the above measurement, and the following 
calculations are performed: The individual areas of the chromatograms are integrated, and an integral 
elution curve is obtained. Further, the integral elution curve is differentiated with respect to temperature, 
thereby obtaining a differential elution curve. The graphs resulting from these calculations are output to a 
printer connected with the apparatus. 

In the thus output graph of the differential elution curve, the abscissa represents the elution 
temperature with a dimension of 89. 3 mm of the abscissa corresponding to a change through 100-C. 
and the ordinate represents the differential eliition volume with a dimension of 76.5 mm of the ordinate 
con-esponding to a change through 0.1 when the entire integral elution volume is 1.0 and each 
differentiated quantity consists of a change in elution volume with a change in temperature by 1 'C. The 
height H in millimeters of the peak of the differential elution curve is divided by the width W in 
millimeters of the curve at half of the height H. thereby calculating the ratio HW of the differential elution 
curve of the particular sample. 

(d) Q Value: An apparatus for size exclusion chromatography (SEC) is used for measuring each Q value 
(weight-average molecular weighVnumber average molecular weight) under the conditions shown below. 
In this measurement, a universal calibration curve is obtained by using monodisperse polystyrene, and 
the molecular weights are calculated as those of straight-chain polyethylene: 

Apparatus type: Waters Model 150C GPC 

Solvent: o-dichlorobenzene 

Flow rate: 1 mi/min. 

Temperature: 140*C 

Measurement concentration: 2 mg/ml 

Charged amount: 200 ul 
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Columns: three columns ("ADSOIVl'S'' (trade name); produced by Showa Denko K.K.) 
(e) Average Panicie Size: The average particle size of each sample (component B) Is measured by a 
coulter counter method in which dispersion is performed by using a 28KC ultrasonic wave for 5 minutes, 
and 0.01-% sodium hexametaphosphate. 

5 (f) Bulk Density: JIS-K5101 

(g) Extraction with n-Hexane at Boil: 5 g cf each film extruded by air-cooled inflation at a temperature of 
200 • C with a film thickness of 300 am is placed in a thimble. Then, a Soxhiet extractor charged with 
200 ml of normal hexane. is used to perfonn extraction for eight hours at the boiling point of hexane. 
After the resultant thimble with its contents is dried for 60 minutes with a vacuum drier, the amount by 

70 which the total weight of the thimble and its contents before extraction is reduced after the extraction is 
measured as the extraction with n-hexane at boil of the relevant sample. 

2. Methods for Evaluation 

;5 (a) Tensile Strength Elongation: ASTM-D882-67 

(b) Elastic Recovery: Each sample film is stamped into a dumbbell-shaped tensile test piece having a 
gauge length of 10 mm and a width of 5 mm. The piece is subjected to two cycles of 100 %-elongation 
at a tensile test speed of 500 mm/min. Then, the gauge length U (mm) after elongation is measured to 
calculate the elastic recovery (%) of the sample by the following equation: 

20 

di (mm-h - 10 (mm) } 

Elastic recovery = — — x 100 (%) 

10 (mm) 

25 

(c) Water Vapor Permeability: JIS Z0208 

(d) Weathering Resistance: Each sample film is made into a test piece, and the elongation of the test 
piece is measured. Then, ultraviolet light is cyclically radiated onto the test piece under the following 

30 conditions, and the tensile strength of the test piece after each radiation cycle is measured. The period 
of time (hours) required for the test piece to have half the initial elongation thereof is measured as the 
weathering resistance of the sample. 

Apparatus: Sunshine Weathermeter (produced by Suga Shikenki K.K.) 

Temperature: Adjusted within a rage of 63 ± 3 • C by using a black panel 
55 Light source: Arranged for radiation of ultraviolet light through a glass filter 

Radiation cycle: Cycle of 60 min. consisting of 12 min. using water and 48 min. using no water 

(e) Printability: The wet strength of each sample film is measured. 

(f) Void Area Ratio: Measurement is performed in the manner described above. 

40 EXAMPLE 1 

Preparation of Copolymer of Ethylene and C3 or More a -Olefin (Component A) 

A catalyst was prepared using the metnod described in Japanese Patent Laid-Open No. 61-130314. 
45 Specifically. 2.0 miilmols of complex ethyiene-bis (4, 5. 6. 7-tetrahydroindenyl)zirconium dichloride was 
mixed with methyl alumoxane (produced by Toyo Stauffer K.K.) in an amount of 1000 times the molar 
amount of the complex, and the resultant mixture was diluted in toluene to prepare 10 liters of a catalyst 
solution. Then, polymerization was performed in the following manner by using the catalyst. 

A mixture of ethylene and 1-hexene was supplied into an agitation autoclave type continuous reactor 
50 having an inner volume of 1.5 liters in such a manner that the proportion of 1-hexene as 80 % of the total 
weight of the mixture. The pressure within the reactor was maintained at 1000 kg/cm^, and reaction was 
performed at 160* C. 

After the reaction had completed, an ethyiene-a -olefin copolymer (containing 1-hexene in an amount of 
16 % of the total weight of the copolymer) which was to serve as component A, was obtained. The thus 
55 obtained component A had the following properties: a melt flow rate (MFR) of 3.3 g/lO min.; a density of 
0.905 g/cm^: an extraction with n-hexane at boil of 10.7 wt%; a Q value of 2.0: a TREF elution curve having 
a single peak corresponding to a temcerature of 62 'C, and also having a H/W ratio of 4 at that 
temperature: ana an etution volume at £0 • C of 12 wt%. 
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Particulate Inorganic Rller (Component B) 

Calcium carbonate having an average particle size of 1.0 urn and a bulk density of 0 4 o/cmJ was 
prepared as a particulate inorganic filler which was to serve as component B. * 

Production of niier-containino Resin Composition 

The above ethylene-a -olefin copolymer (component A) and the particulate inorganic filler {component 
B were m.xed together with a Henschel mixer in such a manner as to obtain a mixture having apZZZ 

whrch was to serve as component C. was added to and mixed with the above mixture per lOoTaJL by 
we.ght of the total amount of the components A and B. The resultant mixture was extruded TLZ 
kneader-extruder (havng a screw diameter of 65 mm) at a temperature of 200-0. thereby obt^lg a S 
contaming resin composition in the form of pellets. ""fining a niier 

IS 

Forming 

The pellets made of the filler-containing resin composition were subjected to the following forming- 

shorn'tif.! II H n "P ^ -2 T*'^ fi"" vvas uniaxially stretched with 

short-mterval hot drawmg rolls at a drawing temperature of 85-0 and at a draw ratio of 2 times thereby 
obtaming a gas-pemieable film having a thickness of 20 to 30 um. ^ 
The thus obtained stretched film was evaluated. The results of the evaluation are shown in Table 1. 

25 EXAMPLES 2 and 3 

orodue!dT\Ho'? cof^POsitions serving as other examples of the present invention were each 
Znnnl R w ^ ^^^^^ ' ^"""^P' "'ese examples, component A 

30 coZrL *; ^^'T^Ponents having the properties shown in Table l were used The resu^ant lin 

30 compositions were formed and evaluated as in EXAMPLE 1. 
The results of the evaluation are also shown in Table 1. 

COMPARATIVE EXAMPLES 1 to 3 

in E^l'nirf /rrf comparative examples were obtained in the same manner as that 

In^Trl ? T '"'^'^"^^^ ^^y'^"^ copolymer prepared by 

an7eva,u^^^^^ '"^^^^^ "^^^'^ --P<^-^-^ formed 

and evaluated as .n EXAMPLE 1. The results of the evaluation are shown in Table 1. 
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Table I 



5 



25 



30 



35 







Example 


No. 


Comparative 


Ex. No. 




t 


2 


3 


1 


2 


3 


Component, A 














nrn \9/ *v Bin.j 


J.J 


J . w 


J • J 


1.0 


2.0 


0 . 8 


Density (g/cm*) 


0.905 


0. 905 


0.905 


0.920 


0.900 


0.925 


Hexene content (wtl) 


16 


16 


16 


10 


20 


6.5 


TREF 














Number ot peaks 


1 


1 


1 


5 


*■ 


2 


Peak temperature (t) 


62 


62 


62 




5o , 94 


70, 94 


H/W 


4 


4 


4 








ElutLon volume at SOt (%) 


12 


12 


12 


31 


49 


28 


0 value 


2.0 


2.0 


2.0 


3.9 


3.2 


3.5 


Component B 














Average particle size (am) 


1.0 


1.0 


1 . 0 


1.0 


1 .0 


1.0 




0 . 4 


0 . 4 


0 . 4 


0.4 


0.4 


0 i 


Ratio 














Comp. A Comp, B 


40:60 


40:60 


40:60 


40:60 


40:60 


40:60 


Additives 














Kind of Add. 


(a) 


(b) 


(a) 


(a) 


(a) 


(a) 


Amount of Add. (parts by wt) 


3 


3 


3 


3 


3 


3 


Film 














Basis weight (g/m* ) 


19 


18 


28 


19 


19 


29 


Properties 














Tensile strength 














HO breaking point (g/25mm) 


1230 


1200 


2010 


1 160 


1 100 


1180 


TO breaking point (g/25mffl) 


203 


2T0 


220 


201 


180 


200 


Permeability (g/m» • 24hrs) 


3980 


3940 


1520 


1680 


1510 


650 


Elastic recovery (%) 


10 


10 


10 


30 


12 . 


45 


Bold area ratio (%) 


10 


10 


10 


5 


4 


4 



Note: (a) glyceril t r i -r icinoleate 

(b) ciyceril t ri - 1 2-hydroxy stearate 

40 

EXAMPLE 4 

45 Preparation of Cooolymer of Ethylene ano Cyclic Aminovinyl Compound (Component D) 

Another filler-containing resin composition serving as another example of the present invention was 
produced in the following manner. This resin composition contained component A, component B (both 
being the same type as those used in EXAMPLE 1) and component C comprising glyceryl triricinoleate 
50 (castor oil), and additionally contained component D. 

An ethylene-cyclic aminovinyl comoound copolymer, which was to serve as component D. was 
prepared by continuously supplying an agitation autoclave type continuous reactor with the following 
substances: ethylene: 4-acryloyloxy-2.2.6.6*tetramethylpiperidine dissolved in ethyl acetate: and a catalyst 
comprising ternary-butyl peroxypivalate dissolved in normal hexane. and causing copolymerization under a 
55 polymerization pressure of 2000 kg/cm^ and a polymerization temperature of 200 • C. 

The thus ootained copolymer to serve as component D had a melt flow rate of 2.7 g/10 min.. and 
contained 4-acryioyloxy-2,2,6.6-tetrameinyipiperidine units which amounted to 7.0 % of the toul weight of 
that copolymer (0.99 % of the total numc-er of moles of that copolymer). 
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Production of Hllef-containing Resin Composition 

40 parts by weight of component A. 60 parts by weight of component B. and 3.3 parts by weioht of 
component C were mixed together with a Henschel mixer. Then. 3 parts by weight of component D was 
added to and mixed with the above mixture. The resultant mixture was extruded with a uniaxial kneader- 
extruder (having a screw diameter of 65 mm) at a temperature of 200 'C. thereby obtaining a filler- 
containing resm composition in the form of a pellet, which composition contained components A to C and 
also contained 4-acryloyloxy-2.2.6.6-tetramethylpiperidine units amounting to 0.22 % of the total weioht of 
the composition. 

Forming 

The pellets made of the filler-containing resin composition were subjected to the following forming- 
The pellets were extruded at a temperature of 230 -C into a film by using an extruder (screw diameter- 
40 mm: UD: 24) and a T die (die width: 300 mm; lip width: 1.2 mm). The film was uniaxially stretched with 
short-mterval hot drawing rolls at a drawing temperature of 85- C and at a draw ratio of 3 times thereby 
obtaining a gas-permeable film having a thickness of approximately 35 am. During fomiing. the occurrence 
Of smoking or chill roll staining was checked for visually. 

The thus obtained oriented film was evaluated. The results of the check and the evaluation are shown in 
Table 2. 

EXAMPLE 5 

A filler-containing resin composition serving as another example of the present invention was produced 
in the same manner as that in EXAMPLE 4 except that, in this example, component A. component B and 
other components having the properties shown in Table 2 were used. The resultant resin compositions were 
formed and evaluated as in EXAMPLE 4. ho 

The results of the evaluation are also shown in Table 2. 

COMPARATIVE EXAMPLES 4 to 6 

»s ♦^''l^vl!!?. se'^'"g as other comparative examples were obtained in the same manner as 

mat in EXAMPLE 4 except that component A was substituted by an ethylene-a -olefin copolymer prepared 
by using a Ziegler catalyst and having the properties shown in Table 2. and that the mixing ratios shown in 
Table 2 were used. The resin compositions were formed into stretched films, which were evaluated as in 
Examp e 4. Example 5 contained, instead of component C. benzotriazole as an anti-weathering agent and 
Example 6 contained no benzotriazole. The results of the evaluation are shown in Table 2 
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Table 2 

Ex. No. Comp.Ex.No. 
5 4 5 6 



Component A 

HFR (9/10 minj 3.3 1.5 0.8 0.8 0.8 



Density (9/cm' ) 


0.905 


0.924 


0.924 


0.924 


0.924 


Hexene content {wt%) 


16 


6 


7 


7 


7 


TREF 












Number ot peeks 


1 


1 


2 


2 


2 


Peak temperature (t) 


62 


87 


83, 93 


83, 93 


83, 93 


H/W 


4 


27.1 


*1, 9.3 


9.3 


9.3 


Elutlon volume at SOt (%) 


12 


0 


3.3 


3.3 


3.3 


0 value 


2.0 


2.0 


3.8 


3.8 


3.8 


Component 8 












Average particle size (pm) 


1.0 


1.0 


1.0 


1 .0 


1.0 


Bulk density (g/cm* } 


0. 4 


0.4 


0.4 


0 . 4 


0.4 


Component C 












nr K ig/ lU min.j 






7 7 






Vinyl uompa . concenc \moiij 


n Q Q 


n QQ 


n QQ 






Amount added (parts by wt) 


J . J 


J.J 


J > J 






Amount ot Benzotriazol added 












(parts by vt) 








Q . 2 




Ratio 












Comp . A Comp . C 


%SJ . ov 


m * an 

4U . OU 


J n > £n 


J n ■ £ n 


40 : 60 


Component D (Additives) 












nine 0£ Auu . 


la; 


la; 


la J 




la J 




3 


- ^ 


3 


3 


3 


Film 












Basis weight (g/m' ) 


35 


35 


35 


35 


35 


Properties 












Tensile strength 












HO breaking point (g/2Smm) 


:830 


1250 


1150 


1080 


1100 


Permeability (g/m'*24hcs) 


5150 


8430 


6320 


4810 


6150 


Weathering property (hr) 


500 


420 


300 


250 


50 


Wet tension (dyne) 


46 


47 


45 


32 


38 


Bold area ratio (%) 


32 


14 


6 


6 


6 


Dirty on roll at film molding 


none 


none 


noine 


found 


none 


Smoking at film molding 


none 


none 


none 


found 


none 



Note: *1 not measured 

(a) glyceril tri-r icinoleate 



As has been described above, a filler-containing resin composition according to the present invention is 
advantageously usable to form a thin gas-permeable formed body that is stretched with sufficient 
properties, and that is capable of exhibiting excellent elastic recovery, strength, hand and weathering 
resistance, and very excellent gas-permeability. Therefore, such a thin gas-permeable formed body may be 
55 used as a film material that serves as sanitary material for producing diapers, sanitary goods, medical wear, 
etc. A formed body formed of a filler-containing resin composition according to the present invention which 
additionally ccntans component 0 has further improved weathering resistance and printability. and may be 
used as a material for producing sheets for outdoor uses, such as a sneet for water-proofing and protecting 
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wood structures, or a sheet for heat-insulation and protection of trees, etc. 
Claims 

' ^ tnlnri^nn'T'"^- '^^'1 ^'^'^^'^O"' Composition containing component A and component B at a 
In a LTnnH f ~-P°"ent A Is contained in a first amount and said componenrBir^nfained 
in a second amount, said first amount being within a range of from 20 to 80 % and s^d \tJn^T^ . 

component B. respec vely. with respect to the total weight of said component A and safd cXnIt B 
.«<,!h rT"' ^ a copolymer of ethylene and olefin having a carbon nuXT noi 

less than 3. said component A having the following properties (a) to (d)- 

(a) a melt flow rate (MFR) of 0.01 to 20 g/lO min.; 

(b) a density D of not more than 0.935 g/cm^: 

(c) a single peak of elution volume indicated by an elution curve obtained by temoerature risino 
100 C. and said elution curve satisfying a relationship in which the ratio HW is not less than i wLo 
^:ZTZ °' ^ ^^P^^^^"*^ °' -''^ elution ^eTh^, of said 

(d) an elution volume Y (in percentage of the weight thereof with respect to the total weiaht of said 

eZrT ^ '^"P^^^*"^^ °' 5° • ^ '^'"P^^-'"'^ "''"9 elution fScZaSon said 

elution volume Y satisfying the following condition (D or @ : 'racnonaoon. said 

®YS . 4500D + 4105 when the density 0 of said component A is less than 0.91 g/cm^ but Y i 

® Y s 10 when the density D of said component A is not less than 0.91 g/cmS 

not mlTTn""^ ^ Comprising a particulate inorganic filler having an average particle size of 

not more than 10 urn. and a bulk density within a range of from 0.1 to 0.7 g/cm\ 

^ tJZ'" '=°"'P°f °" ^'^'^''^^"g to claim 1 wherein said component A is contained in a first amount 
3. A resin composition according to claim 1 wherein said component A is contained in a first amount 

i;:::^:!:^^:^::^:^' - — « -ainedis =; 

g/10 mm"'"'""'"" '° ' '^'^ '^°'"P°"«"^ ^ "'^'t «°- ^-te of 0.1 to 10 

^ ^1otin""''°'"'°" *° "^"^ ^ ^^'^ "'"P^"^"' ^ ^« ^ "^^'t "ow rate of 0.5 to 5 

6. A jesin composition according to claim 1 wherein said component A has a density of 0.86 to 0.930 

^' ^cm?" to <='^'" 1 ^•'«^e*n said component A has a density of 0.88 to 0.925 

andtssTan^^lr^S''"' ^^'^'^ ^ ""-""^"^ ^ ^ '^''^^ °' O.SS 



55 



^' lume inT.'IS"?" '° "^"^ ' ^"'"^ component A has a single peak of elution 

co ZonJl fll, ' temperature rising elution fractionation, which peal 

corresponds to a temperature within a range of from 35 to 85 • C. 

tu^^^ilT^^^" '"^''""3 '^'^'^ ^ s^'* component A has a single peak of elution 

clespont't^teL" T""" T ""^^"^'^ "^'"^ fractionation whl pea 

corresponds to a temperature within a range of from 40 to 70 • C. 
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11. A resin composition according to claim 1 wherein said component A further has a Q value of not more 
than 4. 

12. A resin comoosrtion according to claim 1 further containing component C comprising a dispersing 
5 agent for saic particulate inorganic filler, said component C being contained in said resin composition in 

an amount cf 0.1 to 15 parts by weight per 100 parts by weight of the total amount of said component 
A and said ccmponent B. 

13. A resin comoosition according to claim 12 wherein said dispersing agent comprises an ester of a 
10 saturated or unsaturated fatty acid having 9 to 40 carbon atoms. 

14. A resin composition according to claim 12 wherein said dispersing agent comprises a glyceryl hydroxy 
saturated or unsaturated fatty-acid ester. 

;5 15. A resin conposition according to claim 12 wherein said dispersing agent comprises glyceryl 
triricinoleaie or glyceryl tri-12-hydroxystearate. 

16. A resin comoosition according to claim 1 further containing component 0 comprising a copolymer of 
ethylene anc a cyclic aminovinyl compound, said cyclic aminovinyl compound being expressed by the 
20 following general formula (I): 



R» 0 CHj - C(CH5 ) 2 

I I II / \ 

25 H- C- C- C- 0- CH N- R» (I ) 

\ / 
CH2 - C (CH3 ) 2 

30 where and represent a hydrogen atom or a methyl group, and R^ represents a hydrogen atom or 
an alkyi grouo having 1 to 4 carbon atoms. 

said ccmponent D being contained in said resin composition in an amount at which cyclic 
aminovinyl compound units in said copolymer sen/ing as said component D weigh from 0.05 to 5 % of 
the total weight of said resin composition. 

35 

17. A resin composition according to claim 16 wherein said component D is contained in said resin 
composition in an amount at which cyclic aminovinyl compound units in said copolymer serving as said 
component □ weigh from 0.1 to 1 % of the total weight of said resin composition. 

40 18. A resin ccnposition according to claim 16 wherein said cyclic aminovinyl compound comprises 4- 
acryloyioxy-2.2.6.6-methylpiperidine. 

19. A resin composition according to claim 16 further containing component C comprising a dispersing 
agent for said particulate inorganic filler, said component C being contained in said resin composition in 

45 an amount of 0.1 to 15 parts by weight per 100 parts of the total weight of said component A and said 
componem 3. 

20. A filler-conaining resin composition, said composition containing component A and component B at a 
proportion ^nerein said component A is contained in a first amount and said component B is contained 

50 in a seccnc amount, said first amount being within a range of from 20 to 80 % and said second amount 
being witn:n a range of from 80 to 20 % of the weight of said component A and the weight of said 
component 3. respectively, with respect to the total weight of said component A and said ccmponent B, 
saia ccmponent A comprising a copolymer of ethylene and olefin having a carbon number of 4 to 
12, said component A having the following properties (a) to (d): 

55 (a) a me.T flow rate {MFR) of 0.1 to 10 g/lO min.; 

(b) 2 ce??sity 0 within a range from 0.86 to 0.930 g/cm^; 

(c) a s.rgle peak of elution voiume indicated by an elution curve obtained by temoerature rising 
eluticn ^ctionation (TREF). sajd ceak corresponding to a temperature within a range from 35 to 
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85 • C, and said elution curve satisfying a relationship in which the ratio H/W ranges from 1 to 20 
when H represents the height of said peak and W represents the width of said elution curve at half 
of said height H; and 

(d) an elution volume Y (in percentage of the weight thereof with respect to the total weight of said 
component A) at an elution temperature of 50 in temperature rising elution fractionation, said 
elution volume Y satisfying the following condition ® or @ : 

® Y $ - 4500D + 4238 when the density D of said component A is less than 0.91 g/cm^. but Y ^ 

100; or 

(2) Y 7 when the density 0 of said component A is not less than 0.91 g/cm^. 

said component B comprising a particulate inorganic filler having an average particle size of 
not more than 10 um. and a bulk density within a range of from 0.2 to 0.6 g/cm^. 

21. A filler-containing resin composition, said composition containing component A and component B at a 
proportion wherein said component A is contained in a first amount and said component B is contained 
in a second amount, said first amount being within a range of from 20 to 80 % and said second amount 
being within a range of from 80 to 20 % of the weight of said component A and the weight of said 
component B. respectively, with respect to the total weight of said component A and said component B. 

said component A comprising a copolymer of ethylene and olefin having a carbon number of 6 to 
10. said component A having the following properties (a) to (d): 

(a) a melt flow rate (MFR) of 0.5 to 5 g/10 min.; 

(b) a density D within a range from 0.88 to 0.925 g/cm^; 

(c) a single peak of elution volume indicated by an elution curve obtained by temperature rising 
elution fractionation (TREF). said peak corresponding to a temperature within a range from 40 to 
70^C, and said elution curve satisfying a relationship in which the ratio H/W ranges from 1 to 15 
when H represents the height of said peak and W represents the width of said elution curve at half 
of said height H; and 

(d) an elution volume Y (in percentage of the weight thereof with respect to the total weight of said 
component A) at an elution temperature of 50 • C in temperature rising elution fractionation, said 
elution volume Y satisfying the following condition ® or ® : 

(1) Y ^ - 4500D + 4238 when the density D of said component A is less than 0.91 g/cm^. but Y ^ 
100; or 

@ Y s 7 when the density D of said component A is not less than 0.91 g/cm^, 

said component B comprising a particulate inorganic filler having an average particle size of 
not more than 10 urn, and a bulk density within a range of from 0.3 to 0.5 g/cm^. 

22." A gas-permeable stretched film formed by melt-extruding a filler-containing resin composition as 
' described in any of claims 1, 12. 13. 16 and 19. and uniaxially or biaxially orienting the extruded resin 
composition. 
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FIG. I 
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